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Peak Oil is Why Energy is the Biggest Challenge of the 21st Century

By Congressman Roscoe Bartlett

The inevitable and practical imminence of global “peak oil” is the overriding reason why energy is the biggest challenge facing the world in the 21st Century. Changes in energy policies will be necessary to overcome peak oil. However, changing energy policies will require leadership and building a coalition among groups who support common goals. 



“Fossil fuels resemble capital in the bank. A 
prudent and responsible parent will use his 
capital sparingly in order to pass on to his 
children as much as possible of his 
inheritance. A selfish and irresponsible 
parent will squander it in riotous living and 
care not one whit how his offspring will 
fare.

Wood fuel and farm wastes are dubious as 
substitutes because of growing food 
requirements to be anticipated. Land is 
more likely to be used for food production 
than for tree crops; farm wastes may be 
more urgently needed to fertilize the soil 
than to fuel machines.” 
“Energy Resources and Our Future" - by Admiral Hyman 
Rickover, May 14, 1957, St. Paul, MN
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I would like to acknowledge and thank Rick Lakin, a teacher at Hilltop High School at 555 Claire Avenue in Chula Vista, California.  Mr. Lakin obtained a copy of this speech from a biographer of ADM. Rickover. With the help of a student, he scanned and first posted it at The Energy Bulletin.
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"Energy resources and our future" - remarks by Admiral Hyman Rickover delivered in 1957

By Rear Admiral Hyman G. Rickover, U.S. Navy 

FOR RELEASE AT 7:00 P.M. TUESDAY, MAY 14, 1957��Remarks Prepared by ��Rear Admiral Hyman G. Rickover, USN ��Chief, Naval Reactors Branch�Division of Reactor Development�U.S. Atomic Energy Commission�and�Assistant Chief of the Bureau of Ships for Nuclear Propulsion�Navy Department��For Delivery at a Banquet of the Annual Scientific Assembly of �the Minnesota State Medical Association�St. Paul, Minnesota��May 14, 1957 

Energy Resources and Our Future

“Fossil fuels resemble capital in the bank. A prudent and responsible parent will use his capital sparingly in order to pass on to his children as much as possible of his inheritance. A selfish and irresponsible parent will squander it in riotous living and care not one whit how his offspring will fare.

�Wood fuel and farm wastes are dubious as substitutes because of growing food requirements to be anticipated. Land is more likely to be used for food production than for tree crops; farm wastes may be more urgently needed to fertilize the soil than to fuel machines.”��“Energy Resources and Our Future" - by Admiral Hyman Rickover, May 14, 1957, St. Paul, MN







[Renewable Resources Began The 
Industrial Age : Wind, Water Power, 
Wood & Agriculture]
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This chart was produced and released by Cambridge Energy Research Associates (CERA) to refute the accuracy of M. King Hubbert’s original 1956 projection of U.S. oil production which estimated the U.S. would peak in oil production in 1970.



Hubbert’s original estimated production for the continental U.S. lower 48 states is shown in yellow triangles.



The actual U.S. lower 48 production is shown in green squares. It includes the Gulf of Mexico discoveries and production that occurred after Hubbert’s 1956 projection.



The actual total U.S. production is shown in red diamonds. It includes discoveries in Alaska which occurred after Hubbert’s 1956 projection and production from Alaska’s Prudhoe Bay.
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Five Federal Government 
Peak Oil Reports

DOE Report #1 “Hirsch,” February 2005 

U.S. Army Corps of Engineers,
September 2005

DOE Report #2, July 8, 2006

Government Accountability Office 
(GAO), March 29, 2007

National Petroleum Council, Fall, 2007
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Hirsch Report # 1 and the Hirsch Report # 2.  

Bob Hirsch was the primary author of the Hirsch Report # 1, and Bob Wendling and Roger Bezdek were the co-authors.  



Peak Oil – Are we there yet?
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The source of this graphic is Stuart Staniford at The Oil Drum.



EIA Projections of Discovery
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U.S. Geological Survey (USGS) data was the source of the data.  An error is evident in this chart: EIA Projections of Discovery.  Actual EIA discoveries have tracked the 95 percent confidence level rather than the “mean” of USGS Monte Carlo simulation projections.
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IEA World Energy Outlook 2008

“Six times the current 
capacity of Saudi 
Arabia” will be needed 
by 2030 “to meet 
demand growth AND
COUNTER DECLINE”
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International Energy Agency (IEA)

The International Energy Agency (IEA) is an autonomous agency linked with the Organisation for Economic Co-operation and Development (OECD).  

The IEA acts as energy policy advisor to 27 member countries in their effort to ensure reliable, affordable and clean energy for their citizens. Founded during the oil crisis of 1973-74, the IEA’s initial role was to co-ordinate measures in times of oil supply emergencies. As energy markets have changed, so has the IEA. Its mandate has broadened to incorporate the “Three E’s” of balanced energy policy making: Energy security, Economic development and Environmental protection. The IEA conducts a broad programme of energy research, data compilation, publications and public dissemination of the latest energy policy analysis and recommendations on good practices. 



World Energy Outlook 2008

Caption from the chart: World Oil Production in the Reference Scenario

New Energy Realities - WEO Calls for Global Energy Revolution Despite Economic Crisis��See Related Publication or Event12 November 2008 London --- “We cannot let the financial and economic crisis delay the policy action that is urgently needed to ensure secure energy supplies and to curtail rising emissions of greenhouse gases. We must usher in a global energy revolution by improving energy efficiency and increasing the deployment of low-carbon energy,” said Nobuo Tanaka, Executive Director of the International Energy Agency (IEA) today in London at the launch of the World Energy Outlook (WEO) 2008 – the latest edition of the annual IEA flagship publication. The WEO-2008 provides invaluable analysis to help policy makers around the world assess and address the challenges posed by worsening oil supply prospects, higher energy prices and rising emissions of greenhouse gases. ��In the WEO-2008 Reference Scenario, which assumes no new government policies, world primary energy demand grows by 1.6% per year on average between 2006 and 2030 – an increase of 45%. This is slower than projected last year, mainly due to the impact of the economic slowdown, prospects for higher energy prices and some new policy initiatives. Demand for oil rises from 85 million barrels per day now to 106 mb/d in 2030 – 10 mb/d less than projected last year. Demand for coal rises more than any other fuel in absolute terms, accounting for over a third of the increase in energy use. Modern renewables grow most rapidly, overtaking gas to become the second-largest source of electricity soon after 2010. China and India account for over half of incremental energy demand to 2030 while the Middle East emerges as a major new demand centre. The share of the world’s energy consumed in cities grows from two-thirds to almost three-quarters in 2030. Almost all of the increase in fossil-energy production occurs in non-OECD countries. These trends call for energy-supply investment of $26.3 trillion to 2030, or over $1 trillion/year. Yet the credit squeeze could delay spending, potentially setting up a supply-crunch that could choke economic recovery. ��“Current trends in energy supply and consumption are patently unsustainable – environmentally, economically and socially – they can and must be altered”, said Nobuo Tanaka. “Rising imports of oil and gas into OECD regions and developing Asia, together with the growing concentration of production in a small number of countries, would increase our susceptibility to supply disruptions and sharp price hikes. At the same time, greenhouse-gas emissions would be driven up inexorably, putting the world on track for an eventual global temperature increase of up to 6°C.” ���In addition to providing a comprehensive update of long-term energy projections to 2030, WEO-2008 takes a detailed look at the prospects for oil and gas production. Oil will remain the world’s main source of energy for many years to come, even under the most optimistic of assumptions about the development of alternative technology. But the sources of oil, the cost of producing it and the prices that consumers will have to pay for it are extremely uncertain. “One thing is certain”, stated Mr. Tanaka, “while market imbalances will feed volatility, the era of cheap oil is over”. ���“A sea change is underway in the upstream oil and gas industry with international oil companies facing dwindling opportunities to increase their reserves and production. In contrast, national companies are projected to account for about 80% of the increase of both oil and gas production to 2030”, said Mr. Tanaka. But it is far from certain that these companies will be willing to make this investment themselves or to attract sufficient capital to keep up the necessary pace of investment. Upstream investment has been rising rapidly in the last few years, but much of the increase is due to surging costs. Expanding production in the lowest-cost countries – most of them in OPEC – will be central to meeting the world’s oil needs at reasonable cost. ���The prospect of accelerating declines in production at individual oilfields is adding to these uncertainties. The findings of an unprecedented field-by-field analysis of the historical production trends of 800 oilfields indicate that decline rates are likely to rise significantly in the long term, from an average of 6.7% today to 8.6% in 2030. “Despite all the attention that is given to demand growth, decline rates are actually a far more important determinant of investment needs. Even if oil demand was to remain flat to 2030, 45 mb/d of gross capacity – roughly four times the current capacity of Saudi Arabia – would need to be built by 2030 just to offset the effect of oilfield decline”, Mr. Tanaka added. ���WEO-2008 also analyses policy options for tackling climate change after 2012, when a new global agreement – to be negotiated at the UN Conference of the Parties in Copenhagen next year – is due to take effect. This analysis assumes a hybrid policy approach, comprising a plausible combination of cap-and-trade systems, sectoral agreements and national measures. On current trends, energy-related CO2 emissions are set to increase by 45% between 2006 and 2030, reaching 41 Gt. Three-quarters of the increase arises in China, India and the Middle East, and 97% in non-OECD countries as a whole.��Stabilising greenhouse gas concentration at 550 ppm of CO2-equivalent, which would limit the temperature increase to about 3°C, would require emissions to rise to no more than 33 Gt in 2030 and to fall in the longer term. The share of low-carbon energy – hydropower, nuclear, biomass, other renewables and fossil-fuel power plants equipped with carbon capture and storage (CCS) – in the world primary energy mix would need to expand from 19% in 2006 to 26% in 2030. This would call for $4.1 trillion more investment in energy-related infrastructure and equipment than in the Reference Scenario – equal to 0.2% of annual world GDP. Most of the increase is on the demand side, with $17 per person per year spent worldwide on more efficient cars, appliances and buildings. On the other hand, improved energy efficiency would deliver fuel-cost savings of over $7 trillion. ��The scale of the challenge in limiting greenhouse gas concentration to 450 ppm of CO2-eq, which would involve a temperature rise of about 2°C, is much greater. World energy-related CO2 emissions would need to drop sharply from 2020 onwards, reaching less than 26 Gt in 2030. “We would need concerted action from all major emitters. Our analysis shows that OECD countries alone cannot put the world onto a 450-ppm trajectory, even if they were to reduce their emissions to zero”, Mr. Tanaka warned. Achieving such an outcome would require even faster growth in the use of low-carbon energy – to account for 36% of global primary energy mix by 2030. In this case, global energy investment needs are $9.3 trillion (0.6% of annual world GDP) higher; fuel savings total $5.8 trillion. ��WEO-2008 demonstrates that measures to curb CO2 emissions will also improve energy security by reducing global fossil-fuel energy use. But the world’s major oil producers should not be alarmed. “Even in the 450 Policy Scenario, OPEC production will need to be 12 mb/d higher in 2030 than today.” Mr. Tanaka noted. “It is clear that the energy sector will have to play the central role in tackling climate change. The analysis set out in this Outlook will provide a solid basis for all countries seeking to negotiate a new global climate deal in Copenhagen.”

  Communication and Information Office: (+33) 1 40 57 65 50 ; e-mail IEAPressOffice@iea.org�
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The International Energy Agency (IEA) is an autonomous agency linked with the Organisation for Economic Co-operation and Development (OECD).  

The IEA acts as energy policy advisor to 27 member countries in their effort to ensure reliable, affordable and clean energy for their citizens. Founded during the oil crisis of 1973-74, the IEA’s initial role was to co-ordinate measures in times of oil supply emergencies. As energy markets have changed, so has the IEA. Its mandate has broadened to incorporate the “Three E’s” of balanced energy policy making: Energy security, Economic development and Environmental protection. The IEA conducts a broad programme of energy research, data compilation, publications and public dissemination of the latest energy policy analysis and recommendations on good practices. 
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New Energy Realities - WEO Calls for Global Energy Revolution Despite Economic Crisis��See Related Publication or Event12 November 2008 London --- “We cannot let the financial and economic crisis delay the policy action that is urgently needed to ensure secure energy supplies and to curtail rising emissions of greenhouse gases. We must usher in a global energy revolution by improving energy efficiency and increasing the deployment of low-carbon energy,” said Nobuo Tanaka, Executive Director of the International Energy Agency (IEA) today in London at the launch of the World Energy Outlook (WEO) 2008 – the latest edition of the annual IEA flagship publication. The WEO-2008 provides invaluable analysis to help policy makers around the world assess and address the challenges posed by worsening oil supply prospects, higher energy prices and rising emissions of greenhouse gases. ��In the WEO-2008 Reference Scenario, which assumes no new government policies, world primary energy demand grows by 1.6% per year on average between 2006 and 2030 – an increase of 45%. This is slower than projected last year, mainly due to the impact of the economic slowdown, prospects for higher energy prices and some new policy initiatives. Demand for oil rises from 85 million barrels per day now to 106 mb/d in 2030 – 10 mb/d less than projected last year. Demand for coal rises more than any other fuel in absolute terms, accounting for over a third of the increase in energy use. Modern renewables grow most rapidly, overtaking gas to become the second-largest source of electricity soon after 2010. China and India account for over half of incremental energy demand to 2030 while the Middle East emerges as a major new demand centre. The share of the world’s energy consumed in cities grows from two-thirds to almost three-quarters in 2030. Almost all of the increase in fossil-energy production occurs in non-OECD countries. These trends call for energy-supply investment of $26.3 trillion to 2030, or over $1 trillion/year. Yet the credit squeeze could delay spending, potentially setting up a supply-crunch that could choke economic recovery. ��“Current trends in energy supply and consumption are patently unsustainable – environmentally, economically and socially – they can and must be altered”, said Nobuo Tanaka. “Rising imports of oil and gas into OECD regions and developing Asia, together with the growing concentration of production in a small number of countries, would increase our susceptibility to supply disruptions and sharp price hikes. At the same time, greenhouse-gas emissions would be driven up inexorably, putting the world on track for an eventual global temperature increase of up to 6°C.” ���In addition to providing a comprehensive update of long-term energy projections to 2030, WEO-2008 takes a detailed look at the prospects for oil and gas production. Oil will remain the world’s main source of energy for many years to come, even under the most optimistic of assumptions about the development of alternative technology. But the sources of oil, the cost of producing it and the prices that consumers will have to pay for it are extremely uncertain. “One thing is certain”, stated Mr. Tanaka, “while market imbalances will feed volatility, the era of cheap oil is over”. ���“A sea change is underway in the upstream oil and gas industry with international oil companies facing dwindling opportunities to increase their reserves and production. In contrast, national companies are projected to account for about 80% of the increase of both oil and gas production to 2030”, said Mr. Tanaka. But it is far from certain that these companies will be willing to make this investment themselves or to attract sufficient capital to keep up the necessary pace of investment. Upstream investment has been rising rapidly in the last few years, but much of the increase is due to surging costs. Expanding production in the lowest-cost countries – most of them in OPEC – will be central to meeting the world’s oil needs at reasonable cost. ���The prospect of accelerating declines in production at individual oilfields is adding to these uncertainties. The findings of an unprecedented field-by-field analysis of the historical production trends of 800 oilfields indicate that decline rates are likely to rise significantly in the long term, from an average of 6.7% today to 8.6% in 2030. “Despite all the attention that is given to demand growth, decline rates are actually a far more important determinant of investment needs. Even if oil demand was to remain flat to 2030, 45 mb/d of gross capacity – roughly four times the current capacity of Saudi Arabia – would need to be built by 2030 just to offset the effect of oilfield decline”, Mr. Tanaka added. ���WEO-2008 also analyses policy options for tackling climate change after 2012, when a new global agreement – to be negotiated at the UN Conference of the Parties in Copenhagen next year – is due to take effect. This analysis assumes a hybrid policy approach, comprising a plausible combination of cap-and-trade systems, sectoral agreements and national measures. On current trends, energy-related CO2 emissions are set to increase by 45% between 2006 and 2030, reaching 41 Gt. Three-quarters of the increase arises in China, India and the Middle East, and 97% in non-OECD countries as a whole.��Stabilising greenhouse gas concentration at 550 ppm of CO2-equivalent, which would limit the temperature increase to about 3°C, would require emissions to rise to no more than 33 Gt in 2030 and to fall in the longer term. The share of low-carbon energy – hydropower, nuclear, biomass, other renewables and fossil-fuel power plants equipped with carbon capture and storage (CCS) – in the world primary energy mix would need to expand from 19% in 2006 to 26% in 2030. This would call for $4.1 trillion more investment in energy-related infrastructure and equipment than in the Reference Scenario – equal to 0.2% of annual world GDP. Most of the increase is on the demand side, with $17 per person per year spent worldwide on more efficient cars, appliances and buildings. On the other hand, improved energy efficiency would deliver fuel-cost savings of over $7 trillion. ��The scale of the challenge in limiting greenhouse gas concentration to 450 ppm of CO2-eq, which would involve a temperature rise of about 2°C, is much greater. World energy-related CO2 emissions would need to drop sharply from 2020 onwards, reaching less than 26 Gt in 2030. “We would need concerted action from all major emitters. Our analysis shows that OECD countries alone cannot put the world onto a 450-ppm trajectory, even if they were to reduce their emissions to zero”, Mr. Tanaka warned. Achieving such an outcome would require even faster growth in the use of low-carbon energy – to account for 36% of global primary energy mix by 2030. In this case, global energy investment needs are $9.3 trillion (0.6% of annual world GDP) higher; fuel savings total $5.8 trillion. ��WEO-2008 demonstrates that measures to curb CO2 emissions will also improve energy security by reducing global fossil-fuel energy use. But the world’s major oil producers should not be alarmed. “Even in the 450 Policy Scenario, OPEC production will need to be 12 mb/d higher in 2030 than today.” Mr. Tanaka noted. “It is clear that the energy sector will have to play the central role in tackling climate change. The analysis set out in this Outlook will provide a solid basis for all countries seeking to negotiate a new global climate deal in Copenhagen.”
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No Silver Bullets to Fill the Gap 
There is NO Ready 

Liquid Fuel Substitute!

The Gap Begins Here

The Gap Begins Here



Congress and Feasibility and 
Sustainability of Biofuels

Renewable Fuels Standard (RFS) 
Mandated biofuels production with no requirements for 
feasibility or sustainability before EISA 2007’s requirement 
for 20% reduction in life-cycle GHG of new biorefineries 
compared to gasoline/diesel. 
CRS reports: January 23, 2009; February 22, 2008. 

■
 

Bubbles That Have Burst
• Hydrogen
• Corn Ethanol/Soy Biodiesel

■

 

DOE “Billion Ton” report, April 2005  
■

 

National Academies of Science (NAS) report, July 12, 
2006; Tilman/Hill, “Ethanol Hype,” The Washington 
Post, March 25, 2007; NAS, “REAP,” October 17, 2007
■

 

Biomass Research & Development Initiative (BR&Di)
December 2008
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current biofuels supply of 6.8 billion gallons only represents about 4% of total vehicle fuel demand.

The Energy Independence and Security Act of 2007 (EISA, P.L. 110-140) requires ever-larger amounts of biofuels produced from feedstocks other than corn starch, including sugarcane, oil crops, and cellulose, and promotes the development of these fuels. EISA requires the use of 36 billion gallons of renewable fuels annually in 2022, of which only 15 billion gallons can be ethanol from corn starch. The remaining 21 billion gallons are to be so-called "advanced biofuels." The previous RFS in the Energy Policy Act of 2005 (P.L. 109-58) required the use of only 7.5 billion gallons in 2012, increasing to an expected 8.6 billion gallons in 2022, of which only 250 million gallons of cellulosic biofuels would be required.

Selected Issues Related to an Expansion of the Renewable Fuel Standard (RFS)

Brent D. Yacobucci, Specialist in Energy and Environmental Policy (byacobucci@crs.loc.gov, 7-9662) 

Tom Capehart, Specialist in Agricultural Economics (tcapehart@crs.loc.gov, 7-2425) 

January 23, 2009 (R40155) 

current biofuels supply of 6.8 billion gallons only represents about 4% of total vehicle fuel demand.

Other biofuels feedstock sources, including cellulosic biomass, are promising, but technological barriers make their future uncertain.

“Energy Independence and Security Act of 2007: A Summary of Major Provisions,” RL34294, Congressional Research Service (CRS), Updated February 22, 2008

Renewable Fuel Standard (RFS). The law sets a modified standard that

starts at 9.0 billion gallons of renewable fuel in 2008 and rises to 36 billion gallons

by 2022. Of the latter total, 21 billion gallons is required to be obtained from

cellulosic ethanol and other advanced biofuels. (For more details on issues related

to the RFS provision, see CRS Report RL34265, Selected Issues Related to an

Expansion of the Renewable Fuel Standard (RFS).)

Title II: Energy Security Through Increased

Production of Biofuels

Subtitle A, Renewable Fuel Standard

This subtitle extends and increases the renewable fuel standard (RFS) set by

P.L. 109-58 (§1501). The RFS requires minimum annual levels of renewable fuel

in U.S. transportation fuel. The previous standard was 5.4 billion gallons for 2008,

rising to 7.5 billion by 2012. The new standard starts at 9.0 billion gallons in 2008

and rises to 36 billion gallons in 2022. Starting in 2016, all of the increase in the

RFS target must be met with advanced biofuels, defined as cellulosic ethanol and

other biofuels derived from feedstock other than corn starch — with explicit

carve-outs for cellulosic biofuels and biomass-based diesel. The EPA Administrator

is given authority to temporarily waive part of the biofuels mandate, if it were

determined that a significant renewable feedstock disruption or other market

circumstance might occur. Renewable fuels produced from new biorefineries will

be required to reduce by at least 20% the life cycle greenhouse gas (GHG) emissions

relative to life cycle emissions from gasoline and diesel.

Bubbles That Have Burst



“Biomass as Feedstock for a Bioenergy and Bioproducts Industry; The Technical Feasibility of a Billion-Ton Annual Supply,” DOE, April 2005.



Executive Summary excerpt:

the Biomass R&D Technical Advisory Committee, a panel established by the Congress to guide

the future direction of federally funded biomass R&D, envisioned a 30 percent replacement of the current U.S.

petroleum consumption with biofuels by 2030…Biomass recently surpassed

hydropower as the largest domestic source of renewable energy and currently provides

over 3 percent of the total energy consumption in the United States. In addition to the

many benefits common to renewable energy, biomass is particularly attractive because

it is the only current renewable source of liquid transportation fuel.

The purpose of this report is to determine whether the land resources of the United States are capable of producing a

sustainable supply of biomass sufficient to displace 30 percent or more of the country’s present petroleum

consumption – the goal set by the Advisory Committee in their vision for biomass technologies. Accomplishing this

goal would require approximately 1 billion dry tons of biomass feedstock per year.



The short answer to the question of whether that much biomass feedstock can be produced is yes.



Forestlands in the contiguous United States can produce 368 million dry tons annually.

From agricultural lands, the United States can produce nearly 1 billion dry tons of biomass annually and still continue

to meet food, feed, and export demands. 

The total, current availability of biomass from cropland is approximately 194 million dry tons per year.

This projection includes 428 million dry tons of annual crop residues, 377

million dry tons of perennial crops, 87 million dry tons of grains used for biofuels, and 106 million dry tons of animal manures, process residues, and other miscellaneous feedstocks. Important assumptions that were made include the

following:

yields of corn, wheat, and other small grains were increased by 50 percent;

􀁺 the residue-to-grain ratio for soybeans was increased to 2:1;

􀁺 harvest technology was capable of recovering 75 percent of annual crop residues (when removal is

sustainable);

􀁺 all cropland was managed with no-till methods;

􀁺 55 million acres of cropland, idle cropland, and cropland pasture were dedicated to the production of

perennial bioenergy crops;

􀁺 all manure in excess of that which can applied on-farm for soil improvement under anticipated EPA

restrictions was used for biofuel; and

􀁺 all other available residues were utilized.

The biomass resource potential identified in this report can be produced with relatively modest changes in land use and agricultural and forestry practices. This potential, however, should not be thought of as an upper limit.  It is just

one scenario based on a set of reasonable assumptions.”



http://www.brdisolutions.com/Site%20Docs/Increasing%20Feedstock_revised.pdf

Biomass Research & Development Initiative (BR&Di)

Increasing Feedstock Production for Biofuels: Economic Drivers, Environmental Implications and the Role of Research

December 2008

Key excerpts:



A series of policies have supported development of biofuels, including the Biomass Research and Development Act of 2000, the Energy Policy Act of 2005 (which mandated increasing domestic use of renewable fuels to 7.5 billion gallons in 2012), the Energy Independence and Security Act (EISA) of 2007 (which established a

36-billion-gallon mandate for biofuels by 2022) and the 2002 and 2008 Farm

Bills. Meeting these goals will require that technical, economic, and research

challenges are met. The availability of biomass feedstocks is a critical part

of the challenge. 

This report uses the renewable fuel volumes contained in EISA as the basis

for modeling scenarios. 

The scenarios analyzed include changes in productivity, input

costs, carbon prices, and biofuel imports.

• The 2007 baseline in 2016 assumes 12 billion gallons of corn-based

ethanol and 700 million gallons of biodiesel.

• The reference case for 2016 represents a total biofuel target of 16 billion

gallons, with 15 billion gallons of corn-based ethanol and 1 billion

gallons of biodiesel.

• The increased corn productivity scenario for 2016 increases the rate of

growth in corn yield by 50 percent using the same inputs.

• The high input cost scenario for 2016 increases energy-dependent input

costs by 50 percent.

• The positive carbon price scenario for 2016 builds in a value for

sequestering carbon and a cost for producing carbon equal to $25 per ton

of carbon dioxide.

• A combination scenario for 2016 combines the increased corn productivity,

high input cost, and positive carbon price scenarios for 2016.

• The cellulosic reference scenarios for 2022 include the same first generation

targets as for 2016 plus 20 billion gallons of second-generation

biofuels, with 3 cases that vary by the allocation of second-generation

biofuel sources.

• The increased productivity cellulosic scenarios for 2022 double the

growth rate of corn productivity and increase energy crop productivity by

1.5 percent annually starting in 2012.





http://www.washingtonpost.com/wp-dyn/content/article/2007/03/23/AR2007032301625.html

Washington Post

Outlook

Ethanol Hype

Corn Can't Solve Our Problem

By David Tilman and Jason Hill

Sunday, March 25, 2007; Page B01



If every one of the 70 million acres on which corn was grown in 2006 was used for ethanol, the amount produced would displace only 12 percent of the U.S. gasoline market. Moreover, the "new" (non-fossil) energy gained would be very small -- just 2.4 percent of the market. Car tune-ups and proper tire air pressure would save more energy.

Whether converted into electricity, ethanol or synthetic gasoline, the high-diversity hay from infertile land produced as much or more new usable energy per acre as corn for ethanol on fertile land. And it could be harvested year after year.

National Academies of Science

http://www.pnas.org/cgi/content/abstract/0604600103v1

Published online before print July 12, 2006, 10.1073/pnas.0604600103

Ecology�Sustainability Science

Environmental, economic, and energetic costs and benefits of biodiesel and ethanol biofuels 

( corn | soybean | life-cycle accounting | agriculture | fossil fuel ) 

Jason Hill *, Erik Nelson , David Tilman *, Stephen Polasky *, and Douglas Tiffany Departments of *Ecology, Evolution, and Behavior and Applied Economics, University of Minnesota, St. Paul, MN 55108; and Department of Biology, St. Olaf College, Northfield, MN 55057

Contributed by David Tilman, June 2, 2006

Even dedicating all U.S. corn and soybean production to biofuels would meet only 12% of gasoline demand and 6% of diesel demand. 







Biomass Ethanol Goals
By 2030, displace 30% of 
current U.S. petroleum use 
vs. current 4% vehicle 
demand displacement 
(CRS)
Sustainably produce ONE 
BILLION TONS* of 
feedstock annually
• Yield increase 50% by 

2030
Corn and small grains

• Residue/grain ratio for 
soybean increase from 
1.5:1 to 2.0:1

• Machine to recover 
75% of corn stover

• No tillage adopted 
universally

(*0.91 billion Mg)

“REAP: Renewable Energy Assessment Project,” 
National Academies of Science, October 17-18, 2007
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current biofuels supply of 6.8 billion gallons only represents about 4% of total vehicle fuel demand.



“Biomass as Feedstock for a Bioenergy and Bioproducts Industry; The Technical Feasibility of a Billion-Ton Annual Supply,” DOE and USDA, April 2005.

“Biomass as Feedstock for a Bioenergy and Bioproducts Industry; The Technical Feasibility of a Billion-Ton Annual Supply,” DOE, April 2005.



Executive Summary excerpt:

the Biomass R&D Technical Advisory Committee, a panel established by the Congress to guide

the future direction of federally funded biomass R&D, envisioned a 30 percent replacement of the current U.S.

petroleum consumption with biofuels by 2030…Biomass recently surpassed

hydropower as the largest domestic source of renewable energy and currently provides

over 3 percent of the total energy consumption in the United States. In addition to the

many benefits common to renewable energy, biomass is particularly attractive because

it is the only current renewable source of liquid transportation fuel.

The purpose of this report is to determine whether the land resources of the United States are capable of producing a

sustainable supply of biomass sufficient to displace 30 percent or more of the country’s present petroleum

consumption – the goal set by the Advisory Committee in their vision for biomass technologies. Accomplishing this

goal would require approximately 1 billion dry tons of biomass feedstock per year.



The short answer to the question of whether that much biomass feedstock can be produced is yes.



Forestlands in the contiguous United States can produce 368 million dry tons annually.

From agricultural lands, the United States can produce nearly 1 billion dry tons of biomass annually and still continue

to meet food, feed, and export demands. 

The total, current availability of biomass from cropland is approximately 194 million dry tons per year.

This projection includes 428 million dry tons of annual crop residues, 377

million dry tons of perennial crops, 87 million dry tons of grains used for biofuels, and 106 million dry tons of animal manures, process residues, and other miscellaneous feedstocks. Important assumptions that were made include the

following:

yields of corn, wheat, and other small grains were increased by 50 percent;

􀁺 the residue-to-grain ratio for soybeans was increased to 2:1;

􀁺 harvest technology was capable of recovering 75 percent of annual crop residues (when removal is

sustainable);

􀁺 all cropland was managed with no-till methods;

􀁺 55 million acres of cropland, idle cropland, and cropland pasture were dedicated to the production of

perennial bioenergy crops;

􀁺 all manure in excess of that which can applied on-farm for soil improvement under anticipated EPA

restrictions was used for biofuel; and

􀁺 all other available residues were utilized.

The biomass resource potential identified in this report can be produced with relatively modest changes in land use,

and agricultural and forestry practices. This potential, however, should not be thought of as an upper limit. It is just

one scenario based on a set of reasonable assumptions.



“Transition to Sustainability through Research and Development on Ecosystem Services and Biofuels,” is the name of the NAS report published from the “REAP: Renewable Energy Assessment Project” workshops held on October 17-18, 2007 by the National Academies of Science.



Current Availability of Biomass 
From Agricultural Lands
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“Biomass as Feedstock for a Bioenergy and Bioproducts Industry; The 
Technical Feasibility of a Billion-Ton Annual Supply,” DOE, April 2005.
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“Biomass as Feedstock for a Bioenergy and Bioproducts Industry; The Technical Feasibility of a Billion-Ton Annual Supply,” DOE and USDA, April 2005.



Executive Summary excerpt:

the Biomass R&D Technical Advisory Committee, a panel established by the Congress to guide

the future direction of federally funded biomass R&D, envisioned a 30 percent replacement of the current U.S.

petroleum consumption with biofuels by 2030…Biomass recently surpassed

hydropower as the largest domestic source of renewable energy and currently provides

over 3 percent of the total energy consumption in the United States. In addition to the

many benefits common to renewable energy, biomass is particularly attractive because

it is the only current renewable source of liquid transportation fuel.

The purpose of this report is to determine whether the land resources of the United States are capable of producing a

sustainable supply of biomass sufficient to displace 30 percent or more of the country’s present petroleum

consumption – the goal set by the Advisory Committee in their vision for biomass technologies. Accomplishing this

goal would require approximately 1 billion dry tons of biomass feedstock per year.





The total, current availability of biomass from cropland is approximately 194 million dry tons per year

Slightly more than one fifth of this biomass is currently used

Corn stover is a major untapped source of agriculturally-derived biomass

Small grain residues include sorghum, barley, oats and rice. Other crop residues include cotton, other oil-seeds (e.g., sunflower, peanuts, canola), tobacco, sugar crops, potatoes, beans, miscellaneous root crops and double crops. Other residues include secondary agricultural processing residues, MSW, and fats & greases. 



ElementElement
Amount in Amount in 

stoverstover ValueValue

Lbs/tonLbs/ton $/ton$/ton
NitrogenNitrogen 16.016.0 8.008.00

PhosphorusPhosphorus 1.61.6 1.521.52
PotassiumPotassium 13.513.5 2.292.29
Total Total costcost $11.81$11.81

Corn Stover Nutrient Replacement 
Costs

“REAP: Renewable Energy Assessment Project,” 
National Academies of Science, 

October 17-18, 2007

Corn Stover is NOT WASTE

Presenter
Presentation Notes
Another cost associated with stover removal is the need for replacement fertilizers. One recent estimate of the cost of nutrients removed with stover is nearly $12 per ton of stover. These kinds of costs need to be factored into the valuation of stover feedstocks when setting up a pricing structure for paying farmers.



“Transition to Sustainability through Research and Development on Ecosystem Services and Biofuels,” is the name of the NAS report published from the “REAP: Renewable Energy Assessment Project” workshops held on October 17-18, 2007 by the National Academies of Science.





Biofuels Under Development

Cellulosic Ethanol
Biochar

*Congressional Research Service: “…three 
primary potential benefits of biochar production 
via pyrolysis are carbon sequestration, 
greenhouse gas emission reduction, and soil 
fertility … Successful implementation of biochar
technology [in the U.S.] is rooted in the ability of 
the agricultural community to afford and operate 
a system that is complementary to current 
farming practices.”

Algae
*”Biochar: Examination of an Emerging Concept to Mitigate Climate 

Change,” R40186, CRS, February 3, 2009
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Selected Issues Related to an Expansion of the Renewable Fuel Standard (RFS)

Brent D. Yacobucci, Specialist in Energy and Environmental Policy (byacobucci@crs.loc.gov, 7-9662) 

Tom Capehart, Specialist in Agricultural Economics (tcapehart@crs.loc.gov, 7-2425) 

January 23, 2009 (R40155) 



Biochar: Examination of an Emerging Concept to Mitigate Climate Change

Kelsi S. Bracmort, Analyst in Agricultural Conservation and Natural Resources Policy (kbracmort@crs.loc.gov, 7-7283) 

February 3, 2009 (R40186) 

http://apps.crs.gov/products/r/pdf/R40186.pdf

Biochar is a soil supplement that may have the potential to help mitigate global climate change through carbon sequestration in the soil. 

The three main outputs of a biochar production system are syngas, bio-oil, and biochar. 

The three primary potential benefits of biochar production via pyrolysis are carbon sequestration, greenhouse gas emission reduction, and soil fertility.

Potential Disadvantages

Recognizing that biochar technology is in its early stages of development, there are many

concerns about the applicability of the technology in the United States. Three issues paramount to technology adoption are feedstock availability, biochar handling, and biochar system deployment. Successful implementation of biochar technology is rooted in the ability of the agricultural community to afford and operate a system that is complementary to current farming practices.





China’s “Post-Oil” Strategy

Conservation
Domestic Sources of 
Energy
Diversify Sources of 
Energy
Environmental Impact
International Cooperation
(or confrontation)
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In late December 2006-January 2007, I led a Congressional Delegation with 8 other Members of Congress on a trip to China to learn more about their energy policies and how these relate to their and America’s national security interests. 

Interestingly, they began their discussion of energy by talking about post-oil. Wow, I thought, these people think in terms of generations and centuries. 



In our country, we tend to think in terms of the next quarterly report, and the next election. We are kind of dominated by what's called the tyranny of the urgent, which frequently sweeps the important off the table. But in that part of the world they seem to think in terms of generations and centuries. And so with that perspective, they were talking about a post-oil world, and they talked about post oil, and they had a five-point plan. 

   Number one, conservation. That's where it has got to begin is conservation. 

   The second and third points of their five-point program was find alternatives, and as many of those as you can from their own country. 

   The fourth one will interest you, it's be kind to the environment, and they know that they are big polluters. 

   The fifth one is international cooperation. They are pleading for international cooperation. 

They know they're awful polluters, but they have 900 million people in rural areas that, through the miracle of communications, know the benefits of industrialization. And I think they see their empire unraveling the way the Soviet empire unraveled if they cannot meet the demands of these people. 

At the same time, they’re buying oil all over the world. why are they buying all the oil? At the same time they're buying this, oh by the way, they're not just buying oil; they're buying good will. Would you like a soccer stadium? Is it hospitals you need, roads? So in addition to buying the oil they're buying goodwill. 

   At the same time that they're doing this, they are aggressively building a blue water navy. 

Might the day come that they would say well, gee, I'm sorry, guys, but we have 1.3 billion people, the oil is ours and we can't share it. 



America Needs a Sustainable Goal 
Innovations to Live Better, Use Less

The total commitment of WWII

The technology intensity and focus of 
the Apollo Program to land a man on 
the moon $275 billion in 2006 dollars

The urgency of the Manhattan 
Project to develop the atom bomb
$1.1 trillion in 2006 dollars

Mitigate Peak Oil $3-4 trillion over 20 
years BEFORE peak in 2006 dollars (DOE Peak 
Oil Reports #1 and #2)

Presenter
Presentation Notes
Note from Roger Bezdek – co-author of DOE #1 “Hirsch” and lead author DOE #2 reports:

With respect to the mention of the Apollo and Manhattan Projects on slide # 61, we actually analyzed this in detail earlier this year for National Geographic magazine.  Below is a relevant excerpt of our work, which indicates the scale of effort involved, and which may be of interest to Congressman Bartlett:

“The question at issue was ‘Is it possible to quantify and compare the money spent on the Manhattan and Apollo projects to give Americans an idea of how much may be necessary to invent the next technologies?’  As I mentioned, this is a complex issue because we need to translate the relative level of effort made in the 1940s for the Manhattan Project and in the 1960s for the Apollo Program into a roughly equivalent level of effort today.  Further, and more important, the goals of both of these programs – building an atomic bomb and putting a man on the moon – were simple and “easy” compared to a radical transformation of the U.S. energy economy.  In addition, no one cared if either the Manhattan Project or the Apollo Program were ‘cost effective.’  However, new energy technologies do eventually have to be cost competitive.  Based on the expenditure and level of effort made in the Manhattan Project during WW II and adjusting for the difference in the size of the U.S. economy, a current, roughly equivalent level of effort would be in the range of about $1.1 trillion (2006 dollars). Based on the expenditure and level of effort made in the Apollo Program during the 1960s and adjusting for the difference in the size of the U.S. economy, a current, roughly equivalent level of effort would be in the range of about $275 billion (2006 dollars).As a reality check, in our recent reports for DOE and for the Southern States Energy Board we estimated that the cost of a major U.S. energy transformation would be in the range of about $3 - $4 trillion (2006 dollars) and require at least 20 years.”



From a GAO report requested by current House Science and Technology Committee Chairman Bart Gordon on Advanced Energy Technologies and U.S. energy-related R and D spending:

DOE’s total budget authority for renewable, fossil, and nuclear energy R&D dropped by over 85 percent (in inflation-adjusted dollars) from 1978 to 2005—from about $5.5 billion in fiscal year 1978 to $793 million in fiscal year 2005 (see fig. 2).  During this period, the Congress provided DOE with about $50 billion for energy R&D.  Regrettably, however, the nation is still not currently positioned to deploy alternative energy technologies in the next 25 years that will reverse our growing dependence on conventional fossil energy.











Evidence for Peak Oil 
Peak Oil and Health 

Johns Hopkins Bloomberg 
School of Public Health 

March 12, 2009

Congressman Roscoe Bartlett
www.bartlett.house.gov/EnergyUpdates



We are all in the same 
boat!

For More Information
http://www.bartlett.house.gov/EnergyUpdates
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